Synthesis of some 3'-(5-substituted-3-mercapto-l,2,4-triazol-4-yl)spiro[indole- 3,2'-thiazolidine]-2,4'-diones and 3-substituted-l ,2,4-triazolo[3,4-b]indolo- [3,2-e][1,3,4]thiadiazoles as fungicides by Khan, Mukhtar Hussain et al.
Indole nucleus plays an important role as a
common denominator for various biocidal
activities'". Likewise thiazolidinone derivatives are
known to have antifungal, antibacterial, herbicidal
and a host of other biological activities't". Several 4a, R = H
1,2,4-triazoles have been patented as biocidal'"" 4b, R = 4-CI
agents. Reports pertaining to the pesticidal, 4c, R = 4-CI-3-_Me
properties of thiadiazine ring are also available'v'", 44d'RR.:24-MMe
I . . f k fu dl4 15 d e, - - en contmuation 0 our wor on se ' an 4f, R = 2-CI
spiro heterocycles'v" of biocidal interest and
guided by the observation that the presence of two
or more different heterocyclic moieties. in a single
molecule often enhances the biocidal profile
remarkably in comparison te the individual
moieties, we synthesised the title compounds
having 1,2,4-triazole, thiazolidinone or thiadiazine
and indole as hterocyclic nuclei in a single
molecule for the evaluation of their fungicidal
activity. It is further interesting to note that the title
compounds have some common structural features
with the fungicidal spiro system17 and spiro r3-
lactambarbiturate'" which is a well known CNS
drug.
The required starting materials, 4-amino-5-aryl-
3-mercapto-l,2,4-triazole 1 and 4-amino-5-
aryloxymethyl-3-mercapto-l,2,4-triazole 2 were
prepared according to the reported methods". On
.condensation with isatin, 1 and 2 furnished
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SYnthesis of 3'-(5-substituted-3-mercapto-l,2,4-
triazol-4-yl)spiro [indole-3,2'-thiazolidine]-2,4' -diones
5,7 has been achieved alongwith 3-substituted-l,2,4-
triazolo[3,4-b ]indolo[3,2-e][1,3,4]thiadiazoles 6,8







3a, R = H Sa, R = H
3b, R = 2-CI Sb, R = 2-CI
3c, R = 2,4-Ch se, R = 2,4-CI2
3d, R = 2-Me Sd, R = 2-Me
















respectively 3 and 4 which on treatment with
mercaptoacetic acid produced the corresponding
thiazolidinone derivatives Sand 7. Compounds 3
and 4 on cyc1isation with cone, H2S04 in cold
afforded 6 and 8, respectively.
Fungicidal Activity. The title compounds Sa-e,
6a-d, 7a-e and 8a-d were screened for their
antifungal activity against Pyricularia oryzae,
Rhizoctonia solani, Pseudoperonospora cubensis
and Phytophthora infestans at 1000, 100 and 10
ppm concentrations, respectively. The results were
compared with that of commercial fungicide
carbendazim tested under similar conditions.
Amongst these Sc, 6b, 6c and 7b showed activity
nearly comparable (89-96% at 1000 ppm) to that of
carbendazim (100% at 1000 ppm) (Table I).
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Table I--Fungicida1activityof compounds Sa-e,6a-d,7a-e and 8a-d
(mean % inhibitionafter7 days)
Compd Pyricuiaria Rhizoctonia Pseudoperonospora Phytophthora
oryzae solani cubensis infestans
\000 100 \000 100 1000 100 1000 100
ppm ppm ppm ppm ppm ppm ppm ppm
Sa 72 46 70 46 74 50 76 53
Sb 76 48 77 52 74 54 74 53
Se 96 76 94 81 90 80 93 78
Sd 70 41 68 45 69 46 74 49
Se 80 56 81 58 78 49 86 50
6a 58 43 65 44 61 38 65 43
6b 90 62 91 74 89 53 91 67
6e 90 60 91 74 89 53 90 63
6d 78 47 67 45 69 41 69 48
7a 65 51 65 ) 39 69 53 70 46
7b 90 77 91 59 91 73 94 70
7e 80 57 82 51 83 56 78 56
7d 73 49 70 45 78 54 73 42
7e 67 37 66 39 72 51 68 38
8a 59 31 69 39 76 37 75 49
8b 79 54 74 48 76 44 79 55
8e 76 47 67 39 73 34 69 40
8d 70 50 71 46 78 57 70 52
Carben- 100 97 100 94 100 96 100 95
dazim
Experimental Section
General - Melting points were taken in open
capillary tubes and are uncorrected. IR spectra
were recorded in KBr on a Perkin-Elmer-881
spectrophotometer and IH NMR spectra on a




mercapto-l,2,4-triazole 1 (Ar = 2,4-Ch-phenyl)
(2.61g, 0.01 mole) and isatin (1.47g, 0.01 mole) in
methanol (30 mL) was refluxed for 3 hr. The
solvent was removed and the residue poured into
water. The solid compound, thus obtained, was
filtered, washed, dried and recrystallised from aq.
ethanol to get 3c, mp 155°C, yield 64%; IR(KBr):
3220, 2720, 1710, 1640, 1620, 1550, 1490, 1450,
1260 ern"; IH NMR (DMSO-d6): 86.8-7.5 (m, 7H,
Ar H), 8.5-8.S (b, 1H, NH).
Likewise 3a (182°C, 73%), 3b (150 °C, 76%),
3d(121 °C, 81%) 3e (141 °C, 79%) and 3f (240,
63%) were prepared and also 4c (mp 148°C, yield
71%); IR(KBr): 3230, 2715, 1705, 1640, 1550,
1500, 1440 em"; IH NMR(DMSO-d6): 8 1.8 (s,
3H, CH3) 4.2(d, 2H, OCH2), 6.7-7.6 (m, 7H, Ar H),
8.4-8.8(b, IH, NH). Analogously 4a(l08 °C, 70%),
4b(122 °C, 69%) 4d(104 °C, 71%), 4e(170 °C,
70%) and 4f(152 °C, 70%) were obtained.
3'- [5-(2,4-Dichlorophenyl)-3-mercapto- 1,2,4-
triazol-4-yl] spiro [indole-3,2' -thiazolidine]-2,4'-
dione 5c. A mixture of 5-(2,4-dichlorophenyl)-3-
mercapto-4-[ 1'H-2'(3'H)-oxoindol- 3'-yl)imino]-
1,2,4-triazole, 3c(3.9g, 0.01 mole) and
mercaptoacetic acid (LOg, 0.011 mole) was
refluxed in dioxane (30 mL) for 3 hr. Excess of
solvent was removed and the residue poured into
cold water and neutralised with sodium
bicarbonate. The compound, thus obtained, was
filtered, washed, dried and recrystallised from aq.
ethanol to obtain 5c, mp 145°C, yield 69%;
IR(KBr): 3265, 2700, 1700, 1685, 1610, 1590,
1550, 1480 em"; IH NMR (DMSO-d6): 8 3.6(d,
2H, SCH2CO), 6.9-7.8(m, 7H, Ar-H), 8.4-8.6(b,
IH, NH).
Following identical procedure 5a(l86 °C, 63%),
5b(160 °C, 62%), 5d(125 °C, 62%) and 5e(162 °C,
65%) were prepared as well as 7c (192 °C, 67%);
IR(KBr): 3260, 2730, 1700, 1680, 1590, 1550,
1485 ern"; IH NMR(DMSO-d6): 81.9(s, 3H, CH3)
3.6(d, 2H, SCH2CO), 4.2(d,2H, OCH2) 6.8-7.5(m,
7H, Ar H), 8.2-8.3(b, IH, NH). Likewise 7a (178
°C, 65%), 7b(182 °C, 67%), 7d(162 °C, 73%) and
7e(185 °C, 79%) were obtained.
3-(2-Tolyl)-1,2,4-triazolo [3,4-b]indolo [3,2-e]-
[1,3,4]thiadiazole 6a. A slurry of 5-(2-tolyl)-3-
mercapto-4- [1'H-2'(3'H)-oxoindol-3'-yl)imino]-
1,2,4-triazole 3d(3.35g, 0.01 mole) in cone.
sulphuric acid (2.0 mL) was made below 15°C and
left at room temperature for 2 hr and then poured
onto crushed ice. It was neutralised with ammonia
solution. The compound obtained was filtered,
washed, dried and recrystallised from aq. ethanol to
get 6a, mp 136°C, yield 65%; IR(KBr): 1610,
1550, 1490, 1470 em"; IH NMR(DMSO-d6): 8
2.1(s, 3H, CH3). 7.2-7.9(m, 8H, Ar-H).
Similarly, 8a [mp 189°C, yield 67%; IR (KBr):
2810, 1610, 1550, 1490, 1470 ern"; IH
NMR(DMSO-d6): 8 4.5(d, 2H, OCH2) 6.9-
7.5(m,9H,Ar-H)],6b(124 °C, 60%), 6c(255 °C,
58%), 6d(165 ae, 65%), 8b(122 °C, 68%), 8c(132
°C, 56%) and 8d(245 °C, 65%) were prepared.
All the compounds (3 to 8) reported gave
satisfactory elemental analyses (Carbon: ±0.3%;
Hydrogen: ±O.4%and Nitrogen: ±O.4%).
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